Blunted pulmonary pressor responses to hypoxia in blood perfused, ventilated lungs isolated from oxygen toxic rats: possible role of prostaglandins.
To determine the effects of high oxygen (O2) tension on pulmonary vascular reactivity, we exposed rats either to 100% O2 for 48 hours or 40% O2 for 3 to 5 weeks. Lungs from all rats were isolated, blood perfused and ventilated, and pressor responses to airway hypoxia and to infused angiotensin II were measured. We found that chronic subtoxic hyperoxia did not augment subsequent hypoxic vasoconstriction, and that 48 hrs of 100% O2 markedly blunted hypoxic vasoconstriction. Meclofenamate restored hypoxic vasoconstriction to control levels in the lungs with blunted responses. Evidence for O2 toxicity in the lungs exposed to 100% O2 included interstitial swelling with alveolar exudates seen by light microscopy, and lung edema by water content calculations. We conclude that 1) chronic subtoxic hyperoxia does not influence subsequent hypoxic vasoconstriction, and 2) a dilator prostaglandin produced in the lung is a potent inhibitor of hypoxic vasoconstriction in O2 toxic lungs.